The present study was carried out during winter months to estimate response of two Dandarawi chicken phenotypes (crested (Cr) and non-crested (cr)) to extra L-arginine (Arg) supplementation. Seventy two female from each of Cr and cr layer Dandarawi hens were chosen when egg production(EP) reached 50 %. The Cr and cr layer Dandarawi hens were distributed randomly into 3 experimental groups; each group includes 24 layer hens divided randomly into 3 replicates with 8 hens each. The 1 st group from each phenotype fed control basal diet that satisfied recommendations of NRC. Groups 2 and 3 from each type fed basal diet supplemented with 2% and 4% L-arginine over NRC requirements respectively for three winter months. Arginine supplemented by 14gm/100kg diet and 28gm/100kg to perform levels 2% and 4% respectively. The following results were obtained:-Crested phenotype had higher significantly EP% and egg mass per hen per day than cr during 2 nd month and overall period moreover Cr laying hen consumed significantly lower diets than cr during the first month of EP and improved significantly feed conversion during the second month of EP. Significant decrease was observed in yolk percent of egg laid by Cr hens but significant increase was observed in shell thickness. Body temperature of Cr phenotype during chronic cold condition was lower by about 0.38°C than cr phenotype and had low significantly respiration rate. Diets supplemented with excess Arg recorded significantly (P ≤ 0.05) higher EP% than control diet during 2 nd month, 3 rd month and for overall period. Excess Arg supplementation reduced significantly feed intake during the 1 st month of EP, but increased significantly feed intake during the 3 rd month. Increasing Arg level to 4% increased significantly (P ≤ 0.05) yolk percent and decreased significantly (P ≤ 0.05) albumin percent.
INTRODUCTION
Overcoming cold stress is one of the most important challenges in poultry production. Many procedures were examined for this purpose may be by selecting resistant breeds, using anti cold stress agents or feed additives. Chicken phenotype involves body shape, feather model, eyes color and comb type. The Crest phenotype is characterized by a bunch of outspread feathers upper the head (Wang et al., 2012) and found in many bird species (Price, 2002) . The appearance of the Crest depends on the length and shape of the cranial feathers (Wang et al., 2012) .Crest is controlled by autosomal incompletely dominant gene (Fathi and Galal, 2001 ) and classical genetics experiments suggest that the head crest segregates as a simple Mendelian recessive trait (Wang et al., 2012) .Feather mass of crest phenotype chickens increased by about 12% (Galal, 2003) and crested chickens may be a good layer (Thomas et al., 2010) .Dandarawi chicken was developed in Upper Egypt and could be simply sexed by feather color. Many authors studied crest in Dandarawi chicken where Fathi et al. (2000) reported that crest gene in Dandarawi chicken remarkably improved the abnormality and viability of spermatozoa. L-arginine is an essential amino acid for poultry where they cannot synthesize it nevertheless chickens have the highest Arg requirement of all animals (Ball et al., 2007) . Many molecules, including glutamate, ornithine, creatine, and nitric oxide created from Arg (Khajali and Wideman, 2010) .Nitric oxide production increased in the duodenum of chronically chicks reared under chronic cold stress (Zhang et al., 2011) . Arginine supplementation improves cardiovascular when birds exposed to cold stress (RuizFeria, 2009 ) and may reduce the undesirable effects of cold stress (AlDaraji and Salih,2012) . Arginine requirements of NRC may inadequate to overcome cold stress (Khajali and Wideman, 2010) and Arg supplementation had positive effects on cold stress (Bozakova and Gerzilov, 2014) . Beside Arg effects on cold stress, Arg with methionine supplementation play an important role in increasing feather weight, so it required for feather growth and feather development (Nazem et al., 2015) . In general Cold stress occurs when the ambient temperature was lower than 18°C (Zhang et al., 2011) . Therefore the present experiment was carried out to evaluate response of crested (Cr) and non crested (cr) Dandarawi laying hens and excess Arg supplementation during winter months on productive and reproductive performance.
MATERIALS AND METHODS This experiment was conducted during the period from 21 November to 21 February at Fayoum poultry research station. Ambient temperature and relative humidity were recorded daily and the average of high and low ambient temperature and relative humidity were summarized in Table 1 . Experimental design and productive performance: Seventy two female from each of Cr and cr Dandarawi laying hens were chosen when theyreached50% egg production percent (EP%). The Cr and cr phenotypes were distributed randomly into 3 experimental groups; each group consists of 24 hens divided randomly into 3 replicates (8 hens each).Groups 1 from each type were fed control basal diet ( Table 2 ) that satisfied recommendations of NRC (1994) . Groups 2 and 3 from each type fed basal diet supplemented with 2 and 4% from L-arginine of NRC (1994) requirements respectively. Arginine supplemented by 14gm/100kg and 28gm/100kg to basal diet to perform levels 2% and 4% respectively. Each bird was housed separately in single cage for three months. Eggs from each replicate were collected, numbered and weighed daily. Egg production percent, average egg weight and egg mass per hen per day were calculated according to Murugesan and Persia (2013 (Allen, 1999) .Crested hens that treated with 4% Arg above NRC recorded the highest egg production percent and egg mass per hen per day during the second month of egg production. This is may be due to Arg required for feather growth and feather development (Nazem et al., 2015) on the other hand crested chicken possess more feather mass (Fathi and Galal, 2001 ). The lowest ambient temperature was recorded in the 2 nd month of egg production (Table,  1 ). So feather coat may be play important role in cold condition, where Mason, et al., 2007 reported that increases in feather mass may aid in cold tolerance of birds. Hens that fed diet supplemented with 2% and 4% recorded significantly (P ≤ 0.05)higher egg mass per hen per day than hens fed basal diet. This result was in full agreement with Youssef et al. (2015) . This may be due to increasing EP% that increase egg yields nevertheless control treatment recorded significantly (P ≤ 0.05)higher average egg weight than Arg treatments for overall period. Feed intake and feed conversion Crested chicken consumed significantly (P ≤ 0.05) lower diets than cr during the first month of EP (Table, 4 ). Excess L-Arg supplementation reduced significantly feed intake during the 1 st month of EP, but increased significantly feed intake during the 3 rd month. The conflicting results of feed intake may be due to the pattern of EP as discussed later. The results of 3rd month agree with Yang et al. (2016) who reported that Arg induced a strong reduction of feed intake. During the first three months of EP and overall period phenotypic Cr improved feed conversion that becomes significant during the 2 nd month of EP. This is may be due to the birds carrying Cr gene may be need less energy for maintenance of body temperature compared to non-crested birds under low ambient temperatures (Galal, 2003 and El-Safty, 2006) . Crested hens that treated with 4% Arg above NRC recorded the best feed conversion ratio. This is may be due to Cr phenotype possesses more feather than cr phenotype and 4% Arg improved feather growth. In regardless this point Leeson and Morrison (1978) reported that there was a significant correlation between feather weight and feed efficiency. Egg quality Most egg quality parameters were not affected significantly by Cr phenotype except for yolk percent and shell thickness (Table 5 ). Significant decrease was observed in yolk percent of egg laid by Cr hens but significant increase was observed in shell thickness. Results of shell thickness and shell weight percent were not harmonious. Galal and Fathi (2002) demonstrated that crest allele decreased shell percent and increased shell thickness. This led us supposed that the eggshell ultrastructure may be differ between Cr and cr therefore additional study may needed to explain this point. Increasing dietary Arg level by 4% higher than NRC(1994) increased significantly (P ≤ 0.05) yolk percent and decreased significantly (P ≤ 0.05) albumin percent. Similar results obtained by Najib and Basiouni (2004) . Increasing yolk percent may be due to increasing Arg level decreased body fat content especially abdominal fat where, Wu et al. (2011) found that increasing Arg by1.0% above NRC (1994) requirements decreased abdominal fat. Decreasing body fat may be increase the ability of laying hens to released fat in egg yolk. Rectal temperature and respiration rate Crest phenotype had no significant effect on rectal temperature during cold stress (Table, 6 ).Rectal body temperature of Cr phenotype during cold stress was lower by about 0.38°Cthan cr phenotype. This result in agreement with Galal and Fathi(2002) who reported that Cr recorded lower rectal temperature by about 0.26°C than cr. This may be due to Cr phenotype had higher feather mass by about 11.8% compared with cr (Fathi and Galal, 2001) .Feather mass associated positively with body temperature under high ambient temperature (Deeb and Cahaner, 1999) and reduction in feather mass was associated with an increase in body temperature (Boothet al.,1993) . Crested phenotypic hens had lower significantly respiration rate than cr during chronic cold stress (15°C) this may be due to increasing feather mass of Cr improved performance of respiratory system during growing periods. Prum (1999) reported that early feathers play function in thermal insulation. Different Arg levels had no significant effect on respiration rate nevertheless it decreased respiration rate numerically during chronic cold stress. Decreasing numerically respiration rate by increasing Arg level during cold stress may be due to Nitric oxide synthesized from Arg (Khajali and Wideman, 2010) moreover Nitric oxide and its derivatives inhibit mitochondrial respiration (Brown, 2001 ).
Fertility and hatchability percentages:
Insignificant improvement of fertility and hatchability percent were observed for Cr phenotype compared with cr phenotype (Table, 7 ). Fertility%, hatchability per fertile eggs% and per total eggs% of Cr hens increased by 2.2, 1.8 and 3.7 respectively than cr hens. The results agree with Paul (2017) who demonstrated that Cr has higher hatchability percent by about 3% than normal cr. Supplemented Arg above NRC requirements improved fertility%, hatchability per fertile eggs% and hatchability per total eggs%. These results were in disagreement with Youssef et al. (2015) who found significant improvement of the same Arg levels on hatchability parameters. This may be due to breed difference where Dandarawi chicken was small size breed that may be need less requirement. CONCLUSION In conclusion Cr phenotype may be posses ability to overcome cold stress and able to improve productive and reproductive performance than cr phenotype. On the other hand excess Arg supplementation may be reduce side effects of cold stress during winter months. 
